The metabolic response of the kidney to acute sodium lactate alkalosis.
In vivo studies were performed in the dog to verify if sodium lactate had an important effect on the metabolism of glutamine by the kidney. The animals were infused with 0.6 M sodium lactate to induce acute metabolic alkalosis with plasma bicarbonate of 29.7 mM. During these experiments, it was demonstrated that the renal uptake of glutamine increased by 46%, while the renal production of ammonia was unchanged. The renal production of alanine rose from 6.0 to 16.8 mumol/min. Plasma concentration of lactate increased from 1.3 to 19.2 mM, while that of pyruvate increased from 0.075 to 0.454 mM. In the renal tissue, alpha-ketoglutarate, malate, oxaloacetate, lactate, pyruvate, citrate, and alanine increased significantly. Similar changes were found in the liver and skeletal muscle. The observed changes are best described by transamination of pyruvate and glutamate under the influence of alanine aminotransferase (GPT). It can be calculated that this reaction was responsible for 76% of the production of ammonia from glutamine, the latter being necessary to provide glutamate for the synthesis of alanine. Dogs infused with 0.3 M sodium bicarbonate instead of sodium lactate with the same degree of acute metabolic alkalosis, showed a depression of 40% in the renal uptake of glutamine with a 38% decrease in renal ammoniagenesis and a 20% fall in the production of alanine. The present studies demonstrate that the production of ammonia from glutamine is not necessarily related to changes in acid-base balance, but may be associated with biochemical alterations related to the synthesis of alanine by the kidney.